® a * a 1# » jt ( j p) © « hp * si & M 
• ^Bi^Ifr^SR (a) ¥2-117384 

©int. ci. 5 fasijia^- ifrtsa#^ TO2¥U99o)5^ i b 

C 12 N 15/14 ZNA 

1/19 7421-4B 
C 12 P 21/02 C 8214-4B 

LXI 8717-4B C 12 N 15/00 AX 

g3tg* *BE£ ff5Sgl<a% 7 (±27M) 

®& 55 BS63-268302 
@dJ SI HS63( 1988)10^268 
@» 9J * » * IE Bl *»3EftXWIW*#IBrBa^raiTi3#l^ 

@36 91 # A * « * 615 «f5ftXHW*#BTHa^liSIlTi3#l^ 

®» « * « * «F3EftXHw*#BrBa^raiTa3#i^ *3e»»i 

Oft a a #a± * * "ffl 



njj *a s 

1. £ vs © £ ft 

2. t$#ar*®SaIII 

1. t hHHM7 n/7' 5 y A4>-7*u7*nK?4£H 

^JJtit Hh»7 $ y A* 3 - KT 4cO»A 

2. b Hfilt(I7^7'^A$3 - K T ScDNA <t 

ttcDHA0T»e#ffT a * ! > ( a) Kyiit«*r 

5 D N A, 

X t r tfl Yrt7;i>7 5 y A CD 7* U 7* cr Bn^ff 

&c<fcO£ffi£ix*:i KycJ;*)3-KUT^»a 
t nfc«i 7 ju7 $ y a * 3 - k r 
scdma. &tf#u c a ) km* c: ©nBffrff-f 4 

D N A . 



4. m E 'J - - KM © * : 

ATG A AG TCC GTT ACT TTC ATC TCT TTG TTG 
T AC TTC ACC CAA TGA A At TAG AGA A AC A AC 
MeT Lys Trp Val Thr Phe tte Ser Leu Leu 

TTC TTC TTC TCT TCT GCT TAC TCT AGA GGT 
AAC A AC AAG AGA AGA CGA ATG AGA TCT CCA 
Phe Leu Phe Ser Ser Ala Tyr Ser Arg Gly 

GTT TTC AGA CCC 
CAA AAG TCT CCC 
Val Phe Arg Arg 

T & f> $ *t * . Sfl * 1 X ti 2 C 22 53t 0 D N A . 

5. HBT«fi8U»*7o*-*-fc5r-$* 
-^-t©nflcM5RJjl3C)K»ODNA*«J6!BiiI 

Ktt*!iot:l»A$nT^«a!lir7X * k. 

7. Ill ^fl 6 cE«OB»*»BU, 0tfflt r 
lHYfl7^7* 5 y A££± • #&-£L«K :h«b 

A CDffiliS^a. 

3. «9i«)»ta«a B J! 

( £ & _L 0 W ffl » W ) 

* £ qn « s& t r a w» 7 * 7* 5 y a © 6* & tc <t 
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a c fcBa#tc#$£*i*/c«>. * © [a # • m a< as 

(Lawn Nucleic Acids Res.J.. 

6103-6114. 198l:lattaS$. Biotechnology _5_. 
1309- 1314. (1987) ; «* Bfl BS58 - 1 50517 ) . ft$Bi 

(Saunders^. J. Bacteriol . 169 . 
2917-2925.(1987)) . & l>' « 8 £ ffl ^ 5 & 
( E tcheverr y^g. B 1 o tech no I o g v_d_. 72R-730. (1986) ) 

W^nxi'*. cn^©^fftc 

<t *J S! iS £ *t * & 7 JU -f ? y tj IE 7& « t h Iflt vft 
T n, 7 $ y £ «; 7 5 / 8ffiJi]£&#Htc £ 
& & Z ft ifc vfl 7 ;u y 5 y i$ * i3 ft fct & <£ 4' o 

0. *> ^ * ^ 7* * K © 7" a -fe > y ^ *<{£n % 

taBB#^®$r&a<BattT& « ce> na a j% « Mr 



\h IS! ¥2-117384 (2) 

iRV\frKrkL& t tr Z&M) 

Ht^T* * 8 91 A .ffi b r » 7 ;b 7' 5 v A £ 
^Ii8tt©»T. Hkirff 7 ;u7" 5 y A £ Is) 1> 

±K®Bft*a!i3t1-**:fc. ( 1 ) t 

hi&7fl7;u7"S VACDruraKJl) 
xll$^t:«i^$nS3 K VIZ* D3-KUt'8 

t hifarfi7;u7'^yA$3~K1-S cONA <fc £ f 
* D N A ; ( 2 ) t h ft vff 7 M/ 7' 5 y A £ 3 - K 
r ScDNA £ J£cDNA0TtfLC#<Er S # 'J ( A ) fi£ 
ydt4*T*DNA: (3) t h ifiL rft 7 a, 7 $ y 

A©rurDKjij^^fg:tcj;*)^ffl$-h.^3 Ky 



'^^A^3 - Kr*cONK »j ( A) ffi 

^^COWIHtTtTT^DNA; ( 4 ) 6*ST8I6S 

E (3) cKtt© D N A*«RW"Jlffi*»|SlK»A 
<*tlTfr<*&3R7 P 7*3K; ( 5 ) MS2 ( 4 ) K 
ffi 8 «> R « ^ * * - K J; 9 B H « Ift 3 ft 61 1& ; 

a?/ ( 6 ) h«j ofi ( s ) tcsaao)Ba*»3ftL. 

& t Hfll ffl 7 /U 7' S VA^i * d 
7' 5 y A <B£|i£;*fc£ laiU * . 

IE « t H& -rfl 7 ;u 7' 5 y £ # * j*j k # < 0 ■>* x 

»7 4 K IS £ * U T *) . ill |ft *. D N A *fe C 



x ^ m v > 7 - -tf . ^ 7* -J ;u 7* 

D »; ;Ucis- trans -( V > 5 - » CD f» * A< Pj3 * L 

4ift-»Tt:oJ:ottl».IJIiaJBiS ( 7 4- - ^ 
r -r y ^ ) RB ilH % S CD (ik § l* ft < « ^ ^ £ A< T* 

a * n a . - . t h € « u ^ 1 1 z n \t a; w * 

1T (Ui^QJI^ffeCDiftiai^QS t>^C*) ^JBifti^ 

%T^Sft*ISffiT (> % HBJl«fcCDtalfiT?EG?tA< 

A«»iK $ n * C £ A«*n ^> 41 T H ( Hu f faker. T.C. 
and Robbtns.P.H. J.Bi-ol .Chea. 257 .3203-3210 
(1982) :Snider.n.D. in Clnsburg. V. & Bobbins, 
P.W. (eds.) Diolosy of Carbohydrates, Vol. 2. 
Wiley. New York. (1984) . pp. 163- 198 ) • d CD & 

©ate? (in 
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7 x D V ffi . or*, , r C H I tzenan . R. A . . Leung , 
D.W.,Perry.L.J.,Xohr.H.J..Levine.H.L. ( Goeddel ( 
D.V. Science 211^620-625(1983) ) . if *? > 7* a 
* * > V ( S«i th. R. A. ♦ Duncan, H. J. . Mol r. D. T. 

Science 229. 1219- 1224 C1985) ) , b h_bfcj£g 
ta^f- (Brake ( A.J.,«erryweather,J.P..Coil,O.G. l 
Heberlein, U.A.,Hasiar£,P.R..Huilenbach,G.T.» 
Urdea,n.S.,Va)enzueIa,P.,Barr,P.J.Proc.Natl. 
Acad. Sci. USA. 81.4642-4646 (1984)) x v 0 X 4 
V 9 — a 4 * y 2 (ttiyaj i aa. A . . Bond . H. H. , 0 tsu , 
K. .Arai,K.,Arai.N.Cene37, 155-161 (1985) ) . b 

h 0 - X y V.fr? 4 V (Bitter.G.A./Chen.K.K.. 
Banks, A. R. , Lai, P. -H.P roc. Natl. Acad. Sci. USA. 
£1.5530-5534 (1984)) tt £ T 51 « © C * h H9 BS # 

O^-oU 4 /20j')8O%^ibt n y ? - 
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#«!t«ci:«:ififtLt^« fe o tt fc J- 4 v ^ - 
7 *a vxh*. * o {ih ® t> cd ti 6* SH v< ^ ? 

(SUC2 ) O'^^t^^rf K-f>t£&H?ar 1 

(np<r i ) a> *>^^;ue;4« £*Bf SoSdSott 

-fe *> y ^ * S \) T * C £ *< W h * « t> 0 ti j|> tt < „ 
b h-f y *-7*oy(Di&£U: EL 7 

Bti^y^Jtfti^4<» t r 0-xyK/u7 

t5«*ftT*S. $ fc*Jjffi^OlSS«BliS^c:tt*5U 

If*. 



3. »TilIls*ft*»DB4«aat:BO*ft'3'3 

**ttoae?*ifv-i«jB (ye pars 
* $ KttJH) . yy icui*iis*fc«iis ( y i 

l3B»«t:»v»!fefe*DNAtt()i:ffl»tft5 

tt»s (YCpr^i KttjB) . atfsnaoaju 

?fi£!E?H (ARS) ««^B»ncBSTft«tt 
US (YRpr?^l Kttffl) 04 ?£<D#JffiKfc < 

7. •>^t^'<rf-K-*>roEWtt^0taiBrt 
r a * •> y ^nis 

8. H^BT£fc*n*M»&Hca^fli**i 



**MLfci§BTfc»K Pi 5 tannic® 

9. b'* ^ y % l&lH*»©SftlC 

10. Kft«^Ju:i-*Ttt Cffl»0tt«*Mffl 

b Ufa ft 7 ;u 7' 5 v£»aai»«T$feS-tfrL»* 

s a 3 © 5> m & & c $ ti-c ss s « s a n 

UTb h J& Yj| 7 -/ I y©*3fefl>7'uroffiy)4 
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T. »a*Tffl*«fc<fliK*ft*3 k v *ttfflr 
C©fc«K *»!BK:*fV»Ttt. 

8&a-c«[ffli*ft*3 k y ft 

Lya-AAG Trp«TGG Val-GTT Thr-ACT 
Phe-TTC lle-ATC Ser«TCT Leu-TTG 
A la-GCT Tyr-TAC Arg« AG A Gly-GGT 

rurnBew«3-KriDNA»»o-i«i 
LT*©«y(*flH**c* 

AA TTC ATG A AG TGG GTT ACT TTC ATC TCT TTG 
G TAG TTC ACC CAA TGA AAG TAG AG A A AC 
Met Lys Trp Val Thr Phe He Ser Leu 



EcoR I 

TTG TTC TTG TTC TCT TCT GCT TAC TCT AGA 

AAC AAG A AC AAG AGA AGA CGA ATG AGA TCT 

Leu Phe Leu Phe Ser Ser Ala Tyr Ser Arg 

GGT GTT TTC AGA CG 

CCA CAA AAG TCT GCG C 

Gly Val Phe Arg Arg 
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±2S©££l]©N-5fci5©Met©3 K y © Jb ifc C 
HEcoR Itt$£ttA<&l* h ftT* *) . COiMIPRW 

y £ b T 11 . fi* & ? © ffl ft © e jtr^ L ^ £■ I, 
■C±ELfc3 Kyttt«<, CGCi<KIJ*it 
*r *K C K*c J; 9 5 ' - *»* Cla I C J; 0 -ffllBr 

b l» fa yft 7 /V 7* $ yAiBfi? 

b Hffl7^rSyA*3-K'r5aiE-? 
CcDNA) 111" ? a - X^fc $ ftt £ *} „ * © Jfi 
SEM&tf MIIS* ft* 7 ? ✓ 

Jijtl> 1* I5J1GS63 - 037453 CC^fiBC 52 ftT ^5. 

7 * ■ t K pUC • HSA . Cll«£ b p ifiLyfl7 A/7 5 y 

A«3-Kt«ittis*o«»atfcttfflric 



* 'J A g?d & O'AATAAA > # ± /U 

A&?fl&tf AATAAA:>:T * ;vA<K|££&©»m©;£ 
£teK3F*>*f5 <t ^*oftT (r* -5 (Berg.ann&tf 
Braweman Biocheai s try. 16. 259-264 (1977) ;Huez 
£ .Proc. Natl. Acad. Sci. USA. 7£. 908-9 11 (1981) ) . 

*»«©»£ LHJEttKfc^T tt* b P 
blifl 7 /U7 $ y A $ 3 — K 1* *cOHA©TiH c c ft 
& ©KM* KSir *. #7 A&!£lJ&.tfAATAAA:>^' 

+ it- <fc U T H . <H x ti* b Ufa *M 7 ;u 7* $ y A cDna 

tca«Kc(*RiLTi'* cft^©i2yi]*ttfflr s 3 

tA<-C§5. C ft £ © K M * ^ I" * b r ft M 7 

XAifite*ttTTCC*a-y{fcS4i;E*f*K 
»WflB63 -037453KlHB$ ftT I* *. d ft * © K 

«©«*»«& ltw*.u? *«i n chsa- i a> * «jn 
ttK-r *. 

-fa*-?- 



ttro*-;--ctt« < m^*mr a * - 9 - 

ftffl L T £ £ 12ft £ <T o *3 ^ £ b Hk«7iU 

y $ y *<fs Bart eft itca *a #*bi->*^^7 
^ Kts£*<»** ftT#xKai©it#»ia**i- 

?-©fl, «*<£iStt*»o t>©<t LTU. W*. 
l±\ 7^3- ;u ft K o '/ * - -fe' ( ADII I ) r o 
* - ^ - , / »J -b to 7 ib f b K - 3 - y y f& t b 

Koyt-t' (cap) r o * — * - H & r/ ^ y 

•t »J yjj'j y B * + - -er (PCK) rot-^- 
*<*9.*J69lC*?t»Ttt. ADH 1 7* n -x- - ^ - 

A01! I i5<c^(A0C 1 ) <£#L*&2.I00 JUS 

W©a»©«SKM*<ttciftES ftTfe 0 v a on 
I £ 3 - KT Sttl.100 ffittM ©£?<©'<&£ 750 
i£5*t©5' & 3Z0ja25«©3 # ff 

*fiaWK?4A<«91 LTV»* (Bennetzen.J ^» J; O' 
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Hall, B. J. Biol. Chea. 2 57, 3018- 3025 (19 82)) . tr 

h *XT^ SGoldberg-Hognesa* y £ 7. (TATA 
rfv^x) HWiRM^n K y A T C <D 128JSS Jh 

a M280 (asn Cl> 0 . AOHI ra^-^-'g 
t4tt-4l0CDtoa«:fc * sph I i2&®ll& *) 

ifcfcS-fcT tJ5ten«^i^#>*lTlr\* (Beier 
Rtf Young.Nature 300, 724-728(1982? ) . ADH 

# >j(A) RNA G>>ptL { t b \ Z (A««erer. 

C. Methods Eniviol, 101. 192-201(1983) ) . 
*- $ 

tC felt * (read- through) C <fc *) ill 

Zaret.K.S.RtfShertien.F..CelI 21. 
563-573.(1982)) . Z O # & <£ IW lb "T S fc *!> C It 



?i!H¥2-117384(5) 

_b£ £ *lT ^ * (Hellor^Cene 21,1-14 

(1983)) . ;oJ;o«@&!lO^«)0;-U-^ 

& s b T R P 5 ( r ') 7* F 7 t 

itlc^-^CYCl ( 4 V - 1 - * Y 0 a- U C ) ifi 

Ttfc^KH;* tit v> ©f&HJICff 

-T^i ADH 1 - S * - CAP^-U. 
- 9** JB I* S ©*<ff * 



a53£ .ft £ tt. MxtfHa**© 2 *»7* 7 * 

s k d n a 0aMSA»*ttffl-r s 

ate*. «±o*M*tt*asr «ae*»* 

7'* * $ rM**MH?flH*5A&tf Httate*** 

207**8 ^ a z t frx s *. cor^u* 

pJOB 207*<&6f fcfc&ififc^li. o4i/y££>£ 

xtt* Biftaa-igA&tfaaate^afeoftc^iaa 



y a * 3 - k r « ate -T . * u a K5< & # * - * 

*-*-*<;: ©Waff Tt«A$ *iT *. 

2. IB fl <r tft 

3. M tt fl> 18 g & fc Ufa 7ft 7 7' $ y g) Id! ft 

CDig-£fcCcfc9lg£-e3*. /cUli'YPD^J; 
? tt:E&££l3l&*> S D ISiftK I %<Dg*&x * x 

7thy, 5£fi5 7 y^e ^ « irc«k a 
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>u -f $ y *< tt M $ *i 4 3 i *< 1J! » T S 5 . 

EcoR I (i y /f y •>*- y ; l 2i - v Y / id) * 

v H /V ) . Hind 1 (iy*yi;-y; 12a 
~ v h/*M . Xhol (SHiSli I 2a^y h/ 
**) , &CfBa»a I < - v # 5/ :/ ; 3 5 y 
h/^) * D N A<0#Hb : DNA 1 *r . 

& 0 s 1 0 XEcoR I « tiiiOL C 1 rtTris-HCI(pH7. 5). 
100art««Cl,.500«MNaCl ) 3 a* C Z& IS ^ S 7k 4 M *- 

t30p/it5. 37 -c. i i»Raaa ltsim* 

^75*5, Sail ( y 4? y •>" — y , l 53.^ 

v h / *M CD J£ £ ft* I 0 X EcoR I m <li ?ft © it fc> *) 
K lOOaHTris -HCt (pl(7. 5 ). 7 0 ■MHgCl,. 1.75 
MHaCl ,7 0»«2-M*r H;/ - /U. 2 «HEDTA . 

o. i %o fifliwr ^7* $ y^ijfflts. 

'* 9 -T 'J 7 7 A 'J tl * * 7 r ^ - -b* & H : 
DMA I ©IPSKjREcoB I aCJ^Hindl^-^ \ ?Uk 



«R1¥2-117384 (6) 
c/ \ 0 XEcoR I !2<Jir& 2 *f Cft£i35^fr7k£ /jn*_T 

2o^a, 3 7 ic t 1 1* raca a l fc yu 9 ox. 

7k 3 8 ^/ . 0> r 'J 7 7 * »J It * X 7 r ? — ** 
2 ( a 0. 5 a i y I- / #fl ) ^)]Dit3 7 "C . 

1 i*finsa 7 * y -;uttffi*fT^, 

T4DNA »J ^--b'ttH : tz t * tf *< ? * -ON A 
1 ^^-DNAi^t^lODNA?^ 
> y h s i 0 X 8i« 1 660 ■rtTris -HCl 

(pHZ 5 ) . 6 6 •fl MgC £ t % 100aH ^ f- * X 7 
-f I «MATP ) 3 ui Bl C^T4DNA V if — I 

*i CSrfiiS. Ki#Si&&7k 
^UD?lT3 0 *l<fc L 1 6*C-C-Bft&jST*. 

£ j£ 7 7 ^ > y hCOT 4 #»J U*f K + t 
* 5 ' - •) y^it : 5 0 »MTris-IICl(pH 
7. 6 ) . 1 0iMgC2i s 5 »M * * X 7 4 h — 

0. 2-MATP <£ ^*TT **8><S (2 5^() $ ? 
DNA77^> yh©&*a>7>& 3 0 pooles) 
£ 6 a .2. y ' I- ® T 4 # <J X * U * f- K + * - *" 



( £ ft £ ) T 3 7 'C . 6 Otffel & 

*)5'«*vyiaftr«. v yBMfcsttfc 7 7 ✓ 
> y h * t-t/7$ifc£?fl-t? (St- 100 *nioo-c 
cc5^Pa1]|fcaLfc^Sia-C^^b7--M y^* 

?TO. 2 pi O T40NA ') A'-f^fiDi 1 6'CT-% 
{SSL. 77^>yhPo1^j^tSt. -*tff7 7 ^ 

Ifi 21 D N A # 1 j / 7 — "fe* I 5 Id : DNA I 
D N A 'J / v — -b" I (Klenow7 5^^K.S 
iBSlSai v h/rf) 1 * l«Md XTP (dATPidCTP 
dCTP.TTPCDrS^fei) I ^atf 1 0 X IStfjifc ( 7 0 
nMTris • HCl (pH7. 5 ) * 1 «MEDT A . 200»MNaC I , 

7 0>nngCi, ) 3 ui tci^2I^S7^c^ fin^.T 

3o^<hi, 3 7 3 o 7>ia«a-r *. 

7*n -7'©Sffl : 

i«0^J&DNA, 5 0 Ci® r - ,f P-ATP 7k 
73 ( 3000Ci/«.o£ ) . ( 5 0 mttTria -HCl ( p II 
7. 5 ) . 10 »rtn 6 CI « . 5 ««0TT . 1 0 a - y h 

1 0^CD?S78[^3 7*CTil^rJIS:io^. ifeStS© 



X ^ U it 1- K $Nick-colu«n(7 7 ^ t > 7 ) ^ ifl 

"PttS^^n/cDNA^iU ( l xiO'cp-/ i 
/*DNA/400rf ) . 

f-r y : 

DNA-£!SlEL/cIK$^-f7'V^'f-lr->9 y 
?fl[ ( 6 XSSC( l XSSC It 0.15H N a C £ N O.OISM^ 
xyfta^h'j^A. pH7. 0) . 5xf y^-hiS 

( o. l % •> ifli tff 7 ^ 7* 5 y * 0. I % 7 * J - . 
0. I % # »; b* ;u t" a «J K V ) . 0. 5 % SDS . 

I00« ^ fl ^> I.! ^ D N A ] I 0 U'C, 
3 I* PulSfflt *. «*»T. 7' o -7'£ 1 X10 4 

cp»/«/^D^ ,s 4 -f \) H a y ! 0 «X 

^JUO^.. 80"Cs 3^Hat5. ciCC. 42'CT 

}JlT5^^i\ $<blC2xsscidJ:O60"C-C 
3 0 ft&n . 

»*.KJfcCJ:*)7-7X 5 K*ft»r 4 15 
^Ctt. *fflfi#*RlSiB'&*£ffl^T*«fflHBl01 
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&&ufcDNA£M*<&&m#*^tfUTism 

ftttteK* *) #{?f t4*l£ Maniatia, 
T, Fri rsch , B. F, i Sanbrook » J . Mo I ecu I ar cloning 
A Laboratory Manual Cold Spring Harbor 
Laboratory 19B2) C £ *> S K U • * L T i£ IR $ 

A 

* © KM * * * * 4 HI « © * 'J * * * U # *■ K : 
1. AATTCATGAAGTCGGTTACTTTCATCTCTTTGTTGTT 
Z AGAACA ACAACA ACAA AGAG ATG AA ACTA ACCCACTTCATG 
1 CTTGTTCTCTTCTGCTT ACTCTAGAGGTGTTTTCAGACC 
4. CGCGTCTGA A AACACCTCTAG AGTAAGCAG A AG 
£ * Matteucci, n.D.&.r/Caruthers,H.H.,Telrahe- 
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dron Lettersii. 719 (1980) tc82«S*lTt*&*X 
*7S^ r <fc *K SfljDNA^/fclBI (Appl- 
ied Biosysteas* /U380B) * IB t» T £ ft L . 

J; 9 5 ' - V ^BHLLfcau 7 'J 
&kt4dna «j *) &l£ IT . 

ruroKjiiia - rr *-«©-*tBD n a« 
» fc . c o n * flt d n a ti fin %z 0 tif & * *r * * . 

£ fiS ?* fc rifnyfl7;i/7'5:/Ag3- K 

5 KpUC-HSA-CH 2 ) £&JPBflf%EcoR I & 

ciai -c-mti1fkLT^§t^©77^^ y r 

C ft* Ri|2£©£i£ D N A £T4D»A 'J # - -fe" 
pUC-HSA-EH7* K * EcoR t T & ffl U Cfl 19 U v 

5 ' - A ATTCTCGAG 

GAGCTCTTAA - 5 ' 



0EM*fcJft& Xho I 12 & SB 1ft £ t; xho I 

7 X5 KpUC-X-HSA tftj£Ufc. 

%jfe04 3. AKfllRtf AATAAA'>^* Jl/flgfl!© 

fc Hk«7 5 V A ©cDM© 3 ' {PJtJ|l£££ 
ffT* A stll(HSA-IA) (8*HL 9 8 69) £ 
EcoR I tC£ $ iiltOT t H«7A/^S V A <0 
cONAt ^^r*T 5 D N A 7 7 ? J V r 4 Z ft * 

ecor icj^gjejiL/.: 7-7x5 kpucib tc asts l 

T r 7 X 5 K pUC-HSA-T te. d © 7' 7 X 5 

K pUC-BSA-l' •£ H i nd ID T y) L H S A O # ') A 

ffi^I&O'AATAAA > £ $ O 7 7 ^ 

>yh*WT» C tl*Hind IB fflHTDfllfl IV* 

•HI** x 7 r * Tian i/t*»o 5 ' v y£2 

fi€Mt£ t A: plC- X- USA Kifl*ii*pUC-X-IISA-A 

3FfiftftU / 7 x 3 KpiPB-moottS (31 2 W) 

UTrtTfiS$nTt^7 , 7X 5 KpJDB207(7 *> + 



/■ ) * tt IB L tz . « fc . N e 0 (7S^*3-> 
K * X * r 7 V X 7 r 7 - -fe' 3 ' ( I ) ) ifi Ie 
ifflc: UTrfT5E$nTt^7*7 X 5 K pKEO ( 7 r /u 
>7.) *ttffl L^:, 7*7 X 5 Kp»E0*Hind OR 
C^EcoR UiO-Ii^lU, ^^l*^077^> 

EcoR 1 Hind CI 

5' — AATTGA ACCTTATCTCGAGGCCCGGG 

CTTCGA ATAG AGCTCCGGGCCCTCG A — 5 ' 

iUTiZ^tU »i JX ^ U^"^ K*. fflKpKEO 
CD^t § V**© 7 7 ^ > y r CT40NA »i - ^ ffl 
t'Tiltt'littftLTr?*! KpNeO-PL £ # . 

m 22 - ^ ft' ^ y ^ x ^ u^- Kit 5 ' -*ffltc 
EcoR I tt3!*«KM*1C Us 3' - jfeacilindD 
jfeaatfff* li*** (*]gBtCHind ID . XhoiaCh* 

S»a I SB {i € =ff T -5 . i£ o "C iPl367*7 X 5 K p N e 0 
-PL tiN e 0 ifilc^ © JL«K?HS0fflffll»SK9J« 

ettiatfrr * . :<or^5 KpKeo.pL ^ 

Hind HI giO'Ba-H I C «fc *) -ffi^{k U. 1. 4 Kb 7 7 
^>yh^t5ffc. ^7X5 KpJ0B207 ^ Hind IB & 
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tfta&iite^uu 2 £ £$rr * *< ^ * - 7 7 ^ 
t4dna »j ^--fe-c j: *) aisrsc: &c j: r 5 ^ 

5 KpJDB-HeO£# fc. 

»&GffAH22ttc<D&&{* DNA 100/*£ i * s. y h 
©Sau3Ari 3 7 "Cv 15 #KlS$*fc ( 200*f 0 

5 0 ■MTris-HCl ( P H7. 5 ) . 7 -rtHgCIt . 5 0 alt 
NaC I * ) . 1 OrfOO.5 MEDIA (pH 8. 0 ) £ ft) X . 

6 5 r 1 0 &*£*7g$-ti:*:. 5% 
•> a tt - T E ( T E : 1 0 -MTris -HCI (pH7. 5 ) . 
1 aMEDTA) £2 0K>»«-TE£fflH. $ £ ^ 

£fi57$£ffiJ3U* *< v ^ -7 y &CDSW41n - 9 — € 
JflU* 2 2 Krp«-C i 5 ^Pol. IBtTS^Lfc. 
&/0(JK £#®eot*Ttjmtfc|J!i£fT^. 1 5kb 

3 Mft&* -Lift ( P H5. 2 ) £ft];L. 1 
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jrf©x?/-/u£/jn?L s <*; < rS U /: & . - 2 0 
X «C - « tt B L , DNA£clfB;*-t!:*:. jfl ,& 
( 1 5Krpi % 5 4 "C ) C <fc $ , D N A i± ft £ 

&l -b o 151 f ^ tc <*: *} . 5«o 

C ©DNA i 2 /*6DEMBL3CD7 — A (Strategene 

US) . 350^.-=. v h CDT40NA 

as) tanf. i 6 x (£&«: 

1 0 **<D 5 0 •MTris-HCl(pH7. 5 ). 1 0 ■HH|CI«, 
1 0 »M0TT , I .HATP ) . JhKKfc« 1 € ffl ^ . 
CICA-PACK Plus*? h (S Lra tegene , IGP6- P> (C J; 

3 xiO»pfu<Z>. *MSEP2392 ft (hsdR 
514Crk- lB k a ). su P E44. supF58. lactl, gaIK2, 
gat T22. -el Bl. trp B55. (P2) ) CSSft Uoi 
7T-'>'€ilfc, IOOOpfu O 7 r - $ 5 0 © 
P2392 tti&Cftl*.* 3 7 X T 2 0 #Efi5* 
2. 5 e* CDl-Top-Agarose ( L B ife ( 1 % h V 7" 
1*^ 0. 5%«&x**, 1 % NaC£ ) * 0. 7 



7 # o - * ) t&lZ. ui&9Ora0>L-7*U-h 
( L Bi&lfc + 1. 5 %7£Jl) CO*** 
7*i/-^5&ffltU 3 7 'C 

Hybond-NK ( 7 ^ > + A ) £ 7 # a - * ffi tC 
ffi * $ * . iaC2»»BLfc. IB * 7 * a - x 
ft**l£d<l,» fg3Jfla£±£* 0. 5 N NaOH , 1 rtNaCl 

L tz 3 M M 7 -f ^ ^ - (Whalaan) _t tC 5 fill 
B^fc. £ 0. 5rt Tris-HCI(pH7. 2). 1. 5 M 
KaCI*» U tz 3 M M 7 A & - ± C » 5 # {ft 
St/:, 2XSSC lTK«it^, HttS-tt/:. E 

SlieWtft***tfcyD-yADH (5' ATC 
TCT ATC CCA CAA ACT CAA AAA CCT CTT) t ** 4 7' 

/ < x 4 •> 3 >z#tz. K£ftfra*7*7* 

Tea*-. XAR-5 7 ^ ;H (S^y^tfc) CSS 
$ ^ v In tens i f y screen^ ffl - 7 0 t (C t 5 



■* M R * $ * tz . 

91 ttt (ft . ^ 4 7* ^ ^ -tr - •> a ^ > # ± ji, $ 4 

>3 . lOOjtf OTMift C 1 0«MTris-HCI(pH7. 5). 

1 o anncci. ) caa l % ssa'c 2 0 ^Poiwa u 

/c. SSififftO. 5 jrf* l rf©T M?KT?&tR -t© 
■3 S 5 ffii£ Lfc;£*feT;*:8SfflP2392 CSfii 

-if-. siJ9 Oimioru - n:^ $7*7-^^^/iJt 

* * fc . J&tiiZ^izT 7 -2 . i5K±S20J:-3 
tc 7' 7 - ^ -f 7' V ^ A is - «> 3 v £ \r ^ s 

7* 7 - ^ A* £ # i 4? •>* 7- 4 7' ^ o - y J£ /• # # 

-T 4 7* ? 5 — 2 £ /< x -y — ju t: y y o % x fa 
5 0 PIC0P2392 «3B3ejfinx. 3 7 X X 

2 0#r B lWaLfca % «£2rf<DLB*»lft. I o 

■ KflgSO* ejjn^. 3 7 *C*P 6 ISfcUfc t -i ««l Ufc. 

^ OD *^^* ioo/rf jjn ^ . */i/f vnu 
-c*i**£icfflBs-ttfc. 2.50Or P « rs^ig 

7.7--> , i^itit^/;. CO)±fff 800*r/C 100 
p/0 5 MNaCI ^jjU^s »:fC 5404©>f V/aAV 
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ifi ^ U . & fctfctefc 5OO*/07O%x^/-;i>T 
& 200 ^ CD T E K ?S ft? £ * . 

1^(6 0a*v © DMisai (SifiiSI) 

2 ff 0 1 HtUCI.gftlK.* 37'C-C3 0^Si5 
100*/(DT E&I07 * V - /u £ J&D * . * 
^rv^^^-TSiaU;. 1 2 Kr P «. 5» 

A (l : 1) "C - H » ffi 1/ fc . * *i * J3 £ 

20^03 Mm& + y »; * ± (phs. 2 ) *nu;U 

£ 6 £ 500** ®x ^ y — Jt/gftl'U ifl'^l/TDN 
A*ttf8*«fe. &$>nfcttfc* 7 0 %x y - 

3*. * 5 0 
T E K iS ft? L . l«tl307r->" 
DNA£<f9&tl£:. »6*tfc««2 0/rfC. 2. 2 
4010 (SiSKEcoR I Mffitt ( 0. 5 MNaCI , a 5 
rtTris-HCKpH 7. 5). 7 0 artngCIt) £ JjQ A . 1 

(53.i y h / /J ) © EcoR [ (A»#y->'-y) 
£ 1 /JO I 0 fflg/a£ CD RNaseA <Sig»a) £ fcn *. * 
3 '7 1C.T 1 l*IBIElS3*fc. 0. 7 K 7 
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0 - * IJSv&flj * ft fr» . fltfeKlfcH* D N A A y 
K * llybond KIRCT'dvt'^ X^S-lffc. D N A 

l> llybond- NIMH*. 7* "7 - * ^ 7* *J f 4 
Hf — •> s y 4 H — CO^ft-C/N-fyj^^-tr-i/s 
y£*T->/c. COJlTCltS^ftfc^^^O 
^o-yCO^S, ^ -ADIT lis 8. 4 kb O EcoR I 7 

7 /y y ncr a-r^te^r * z tfr%fr*>iz. 

EcoR I K WWL* 0. 7 %7*'a-xy;u 
IS&ifcfitjT 7 7 ^> V h 8. 4 kbEcoR 

1 7 7 ^y y K£#C7#a-*BJiJt£«Ji)ilsL, 
/7^A^^'-}i(Cene Clean TH , Bio- 101 tt ) 

1 0*/©TE4>tCr3dj3ft*:DNA£. EcoR I 
■CWWUfcpUC19 <!: 5 * ( 3 0 ng P UC19. 
5 0 «llTr i s - HCl (pH 7. 5 ) , 1 0 mrtttgCI „ 1 0 nttDTT. 
1 bHATP » 350*- y H4DKA »J — 3 0 jrf * , 

i 6 1 . 2 i$na) . s /rf4fflt*T*nar 

JH107 * 3* A:. ^Sfelft Ufc AOS®* 

5 0«/*iX-Cal.5*HlPTG, 5 0«/flJ7yf 



n-:/£5 0pc/a£7yfcr->»; y £ £ t; 5 CD 

LB-iiiftKttau. 3 7 r -c-awsu* si^ra 
»3s*fc, ur^a-^ a yffit:j;ODNA 
^ygKL. Bitn^iD ^n^x * y -#i/8t«* 

5 0 © T E IC ?8 W £ * *: . fflSUfcDNAfcrt 
5 *f £EcoR ITfflgiL ( 5 0 »MTris - HCl (pH 7. 5 > 
7 iiMHgCI i. 5 0 ■MNaCI , 1 ng / a£ RNase A . 5 - 
v h EcoR I /\lvt J . 0. 7 %7 a - * V 'U?2K 
ik»*fft^ 8. 4 kbOEcoR 1 7 7 ^ > y \ ' *< P U 

4 >* - y tt c J: *? * ;o7?/>y M<rt3-yi 

fc ? a - v pEco 14fl)DNA€MBU, 0. 5 w S 
Sau3A I U ( 5 0 tiMTria-HCl (pit 7. 5 ). 

5 0 aUNaC! . 7 •rtMgCI,. 4 a i y HSau3Al/l5^ 
+ . 3 7 *C . 2 1$ flfl ) . 0. 7 % 7 ^' o - x y 
SRikttc J: *) D N A 7 7 ^ / y hZ'Ami-tz. 
\. Skb7 y <T / y h £ £V 7 X a - * J; *) % 



CeneClcan TK lC <t 0 , DNA^i O^TEtC0iKU 

:n«Ba.ll 1 T««L/tpUCI19tatSSfi$*. 
fc. ©Blrlft U fc.*IBB* X - C r U- hCS ft * 
DNA$5iri/A'u-> s »Tr^ 

«T-»fc. 5 nTDNA ^ GcoR 1 iHind Ifl "C 9J Wf L fc b 
O .( 5 3- y h EcoR I . 5 i - v Ml i nd ID ) , El 

U 6 3-- v h s P h I t«BS U/: ()0€th*'fty 
*1E%z<k*JHT*>tJf Us fiU if ii I. 6 kbCD 7 
y tJfc^C*,^»-rU. 1. 0 kb7 7 ^ > y 

»&Jl/c^a-y % pSaa 1. 6 O D N A 

OMA 5 S«a I t Sac i T W Mf L ( I 0 «M 

Tris - HCl (pH7. 5 ). 2 0 aHKCI. 7 mrtMgCl,. 2 0 ^ 
- v h Sua I . 2 0 ' 3. ^ y h Sac I / 5 0 ui , 
3 7 t . 2 l$ fuj ] . S IS » 7 & • 7 * y - ;u - ^ 
o o ;Js ;u i. T I* Si L * X^y-^ctStCJiODN 
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WL C 5 0 nrtTri s - HC1 (pH 8. 0 ) . lOOalNaCI . 5 ntt 

M K ci,. i Dun 2->ii/*rhx^y— iu) tc&L 

( 4 OillftKt h 'M i* (pH4. 5 >. IOOaHNaCl , 2 
■ rtZnCIi, 10%^ 'J -fe a-;u) £ A*l* + «Ciav*fc. 
D N AiflilC 180* ~ v h 0 Exo m 3 4> U 7 - 

(S«iB) 3 7 X CSS L/c. WX&to 

&3 o®z ttz\5 & y-r*) y/L. MBaai 

& * *±©**-7*6 5 X . 5 {* L , & C 

3 - 7 X C ft L « 5 Oai V KD?y^ • f-yx 

H7-t^lJD^ 3 7ts 3 S 
fc'ik. ZtoftLZT E-cmft £ Ik tz 7 * S 

L/cDNA£30p*<DTEC73Lfc. I *i £ £ 9 
2<il<DlflX7U->sy« C500»rtTris~HCl 
(pH7.5). lOOoiHKgCI,. lOOmrtOTT. 1 0 ««ATP ) 
£JjQ*.* 1 6WOTE, 1 pi CD T4DN A M # - -b* 
(350a. h/*/) £JjQ;L. 1 6fC-S{S!iaU 
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A: ♦ tc. 7 o x c x 1 o $na« a u * 

ife*®**^** a2« KCI «24, $•* I £ 1 

(1 Oiiy ^/iJ) Uli, 3 7 X . 1 I* fill 8 . 
»Lfc. 7 0 XKT 5 ^rul^TSU. 

(*£-£3 7 t-CJ&tL, 30i-$jB««*fc. 

a - y 0 — * ffi 7 r — s;DNA*BS'Lfc. 
7 7 -DEAZA - >' -r * * •> • *> 

-*xyyy/* vr (SrSiS) £ AH*. 

- * r^tcttt^ KJiJjfeS^fT^. a T C ek 

9 -Lift- I 0bp^i:^5feUyi^a - y PDE6-10 £ 

PDE6-10 CD D N A £ iflM 1 * DNA £ 
EcoR I T££HHfcL, 100At/©TEtCf§W$-fr^. 
C ® iS ifc 2 pi ti lOOngO Xho'jy*- 
(AATTCCTCCAGC) £ Jm * . I 0 td ©SlS&^T j£*S 
Kl&S-ttfc ( 1 6 X . 2 I*r«1) . 7 0 X CT 1 0 



5 a. - v r OEcoR I *ftni, 3 7 X 3 0 ^PulfSia 
Lfc&. :*i$H^T, *Ififllnvii84£J&ttttlA 
3 * fc . il^ilfcaai-^^DNAtMai,, 
EcoR I T^J8li$tir. Xho I TWBS Stl'-B * d- 
V *1HW U fc. £ © «fc o C LTpDE6-10 (Xho)(r 

zo^v $ -pDEs-iocxho) us® 

Escherichia col i HVll 84 /pDE6- 10 (Xho) ti X 

10311"- ( FERH P- 10311) ct UT3Pj££nT^S. 

- » f ( PI) 
PEC0 8. 4 1 pi £ 4 * - -y r CD Ba I 1 "C 9J BJ? L 
( 1 0 aH Tris-HCl ( P H7. 5 ). 7 ■HHgCI. / 
2 0*/. 3 7 X . 1 l#Pu1) . 1 H NaCl£ 3 

pi Jin *. . 4 ii v l-O Sph I ^Uni, 1 1% fiil 3 7 
tcaatfc. 0. 7 % 7 tr a - xy A*fJS\ 

%U£if t** 1 kbCD 7 7 ? A V r £ fl-ffll U Gene 
Clean? D N A £ M A U fc. ® ft U fc D N A £ . 
Sph 1 c: Saa I TUffiLfcpUCL]8&aft£ffi$-fr* 



D N A<£iHS2L* 7 7 y r Ol¥A$ ? a 

-y*ttLfc. c©DNA^agsju. 1 «dka * 

Sph I a^Hindfll TWfitTrL (1 XEcoR I tfi ffi iff . 
4 3. v h Sph t . I 2i- 7 Hindi) , 1. 2 
%7 o - ^ y /i/^Xv*^$^f t»v 0.33kb77^ 
> ^ r £ mStt LTGene CleantC ct 0 D N A 

£ Idias u fc. :nt, r KprtMTv-PLi ^ 

Hind IB & Sph I 0 — Bfflft ^> tltz 

5-7kb7 7^> y h 5 0 neiifclSSlo (±EiSi® 

ffi a 2 o pi ) $ -it . 

SJo^. iS JM107 £BSfelA$-tt. 7 y t* 

3Di-£^^$^/ c# 3ni-J;UDNA$ig 

Wit ^hrtMtfASft/.i^o-y^W 
^©^o-y^^DNA £ iJS S3 L . O 0. 5 
«*HindlH-c«J8rkfc. 7 O'C 5^0!fllT, * 
IWCOlaMdXTP (dATP » dGTP . dCTP . 
dTTP£&* 1 mnGV) . i 2 a - v > © D N A ;1? 
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■J > * — Hr (Klenow 7 7 ^ > y r ) (^r5i£ ) * 

ijoi, 3 7 *c t 3 o # nn « /a l tz . 7 * y - n* • 

DNA«10rfOlX7U'-'>! 
yjfctCfS^L* 350mi5©T4DNA 'J - -t* <£ m * . 
1 6 tT-SficSt^. 7 0 r T 1 0 ^Pol^S 
»f# — -tfiSfcSS-ttfctt- 0. SMNaCl £1. 2*f. 
HindDI*123.--/H0X., 3 7 *C T 3 0 # r«3 & 
BLfe. :*l«H^» *lflES Jrtl07£J&Bf£|fc$ 
-ttfc, L-a«p 7" U— h C J8f£$ ttfc 3 a - 0 - 
S&^L-a.p ^(*l*lfe(L-a.pr tx- I- *> » X £ ft 
^ fc *> © ) * "C i§ 9 L . »&ftfcffl**&DNA 

£iJS33u. h i nd m -9- -c r a<fcfcttfc *>©£#*:. 

D N A €H3l.L. 0. 5 «DNA 4Uivl- ©Ba.H 
K 1 2 Sph I T«J« Ufc ( I 0 mrtTris • 

HCt (pH7. 5). 150-MNaCI . 7 mMrtgClt ) . t. 4 
X7^o-^.y>S»ikftt» 0.34kb©DNA7 
7 ^ V r £ Gene Clean T D N A £ I 0 

*I©T ElCOifcUfc. i *l£ 3 0 n«©pAT153£, 
Ba.H I JBt 0^ Sph I T.tflffi ITil fc 3. 5 kb7 7 ^ > 
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v V & T ifi JR JS * -ti: • 
SioyS-C^SfiraJ«t07 £ J&fltctAa*. L-a»p 
— htcaoi — *JB0t$-fcfc» 3 a - 0 - 
g&£L-a.p «*»SI6 + T»*L. »&ftfcB*ft* 
tbDNA^iig-SiL. 0.42kb©* >f *'©Ba«H I - 
Sa! I -fflffl<tiS9 (DNA77^>n £ $ A. 
S?a-y£$a<Lfc. ^«5tl/:DNA0. 5 « £ % 
Ba«H I R a' Sal I ? &ff L . 1. 4 % 7 o - X V" 
/UlSlikftCJ:'). 0.42kb7 7 / > > r £#S1i 
Cene CleaoC <fc 9 5 W 6) T B Cg](R Lfc. Cft£, 
Qa.H I - Sal I ?ffl« Ufc 1 0 ngfiDpUC-119 til 
Sfcft 1 irf*fflt^ sAc flU CSMV 1 184 
* » B « tt * Hfr * XCriz-KiS, 3 d i - 
£ j£ $ -li: . aa®3a--«fc i )> D N A £ JJ9 
MU. 7 7 y r ©flA$ Jxfc t ©£ftfc(puc 
-ATE; ^-3*-^ — * -b -y h • . 

Z © *<9 9 -pUC-ATE £ £ ff f * * US GB 
Escherichia coll HV 1 184 (pUC- ATE) ti X £ f£ ftr 
Ritt4*xatt«W^jWK2axWiaT53B 10310^ 
(FERrt P- 10310) £ L ~C TSiE <F fit I* £ . 



( » y K 4 v » *< g y -) 5 a ) 
7'o* — ? — * -b v h 0 9 — pDE6-10(Xho) 

0. 5 M€Kindin&cf xho 1 -cgjBff 0. 1 %7 a 

a-*yn/3L5\t<k*J)tCJ;*> 1. 5kb07 y I- 

SftSLfc. pJDB-NeoO. 5 <*£Hindfl] &tf 

£ii IS L*JlBi3Jni07 c^AU 7 y f •> «j 
y fill! 3 o a - £ » fc . 30^-J; v DNA£i!K 
•» h? 7 ^ / y r * Sttffi L fc (pAHG10-Neo) . 
p.JDB-NeoO. 5 «£Ba«ll I & Cf Sa I [ T Iff U « 
tf) 8 kb £0 7 7 ^ > y h £ ft M I* fc . - » 1 « © 
pUC-ATE « Basil 1 Sal I T W RJt 0.42kb© 

7 7 ^> y h ^^iH t fc. PS#*itttU. 
tlfc7'7 X ^ KKJ;0 ^HfiSJMt07 * JBHf£«$ 
< . 7 y t" •> »j y i5J 14 3 o ~ - £ W . i n & © 
30^-^0 DNA^ygssu. Bftor^i k 

pJDB-Neo*A TO LT^5 C (14^/:. pJOB 
-Neo-ATEO. 5 a ^Hind ID &tf Xho I "C ffi U . 

8 kb© 7 7 / / y h ^ \n tz. pOE-6-10Uho) 



X *3 . 1. 6 kb 0 II i nd ID — Xho I 7 7 ^ / V h $ © 
IR U . i33 # ^ 3 15 L . tltz? =r * \ Y tz 

x *) ^iBSJ.1107 £ mnrefcz-tttz. r 
yis!ti3D^-©DNA^iig^. aficr^s 

K (pAH6-10-Meo-ATE) 4 '■fTLT^i ^ ° — 
o tt /; . 

.ZCD^P 9 GU-t Z> *flfiffi Escherichi a 
col i JrtlOT/pAllG-ia-Meo-ATE tt X 2 t£ iff K ft '± 
to X 31 1£ iff W K )Tr tc itt X W ffl "3? a 1 - 1 0309 ^ (FEHrt 
P- 10309) iLT'(Jj£$lltt^. 
3L6£jajL. ^- « r 5 * $ K © ft « ( J. G m ) 

(ft K © 1$ C L T « 23 L tz . N e O ifite 7- © ± ift 

7©Tz4tCA DHj7 - 5 * - ^ - r & 7' v X 
5 KpAHG-10-Neo-ATE £ Xho I & llaaH I CC «fc 0 
- ill Til it t ^ C t tz J; *} N c oa(£?**l»4*n 
^ O 9 - 7 7 <f / y h ^ 13 fc . illl * . t h A M 
7 /l/7 5 y A ©c0SA$ ^^n* ^ V* v X $ KpUC-X- 
II S A - A ( X&fcffl 3 ) $ Xho I AC'RaaH I 7? X ffi ffj 

iU, A x »J - tr - fid 5»j ^ $ c- r u r o t r ifa tfl 
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T \ v A 0cDNA& * 'J A^^fTf^*??^ 

/ yhsiu. c n s,£T4 ona'j — -b"c«fc *> & 

$Sr-5Ci:C<fcO. Jfeir?^ K p JDB- ADH - USA 
. A * » fc . 

^ CD 7* 7 X 5 K £ £ £ Ct Saccharowyces 
cerevisiae AH22 / p J D&- AOH - HS A - A tt X & & f*i Pa 
»4ttI»tt«HRiKcai«HWSl 10307*1 
(FERrt P- 10307) <b LT3FS£ $ tltl^. 

BBSft 

&#7"7 x * £6*8 IS coj&fl 8* 

WClilfl*3PJU *»* * 630-637 

(1985)) CD K U R fe(Ct£t>* 'J>L&&Ltz?jm£. 
J: T if . ifYPOI&ift h 
y(Oifco) . 1 KHOfcx * x (Oifco) , 2N^^ 
d-X) 5**KAH22tt; ( ttATa , 1 eu2-3. 1 eu2- 1 12. 
hi s4 -51 9. Can I ) ©YPDi3ifeC<fc*— 
0. 1 «2 £ Jjn a. 3 0X7^)4 8$ fu! ( HB BE *< O D 600 
T0.5Ki!t**T-) IBS 2B 12 * if o /c . 

2.ooor P «. 5 ftiuia>j&<fr£iT v*snnu^ ea<*£ 
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5. 0 ml CD 0. I HL i SCN tC « & L . t0^5l.5rf4 
#&L. 2,000rp». 5 # H £ fc til0.000rp« . I 

^ruicois^r mra ufc. » n/c®{*£2nLiscN 

1 0 p/, 5 0 %PEC4000 4 $ /d tZM&ffiC* * C 
CI 0*ICDDNAiS?fl[ (5-1 OrtODNA^^ 
t;) £JJ0*.* 3 0 lCT-*«ai"*. 

CC l«2CDWta^S7**»a^^5 < tf;ur v * * 
+ ^-tCT55tSr 5. *tC2.000rp«. 5flT.S*fc 

lilO.OOOrp. . 1 #r«n® sa^fcif »&nfci8 
100p<O^®^S77KtC^SSSL. iSIRffl©^ 
^JSife C S Dfclfe : 2 0«/rf7fi^BB8* 

2 0 «/m£7 - V 20«/«i^* 
-y. 2 0 sn/al t X * O V 1S&J2> 2 0«/«« 
Ml^h?/ ^ 20w/«£^7->^x 30w/ 
«£ 4 V n -f •> y * 3 0 w/fliSfiaiS'J *>*^s 3 0 
«/<iif Qi/y N 5 0«r/«t7ii^77-^, 

150«/a£^' 'J y . 0.15^7 5 / — 'X h 
a h o y y • 7. (Oifco). 0. 5 %S©t7 y * 
2%x*Xhcr — XICI, 5%C0 2S3££;jq 
x/ct>CD) <c£fr'fc. it U fc 3 a -=-- (Leu* ) € 



S D ISIfe 5 L. 2 B RSI 3 0 *C X 

L/c. 2.000 rpa 5 # &ik 4 t T O ifl 6^ <t 0 !li 
B 0. 5 «£CD 1 M v iu t* h -/utcT|«?B 

L. fl'*€ 0. 5«£©lM7/i/fh«;u % 

0. I % 2 - ^i/ArU^-iK 400«/«£CO 
<H t'U-^ (Zy»o lyase- 100 T *}£>{t&X % > ^ 
PfBSLfc. 3 0 'C T 3 0 ftru1fi;a?*£r£ L/c X 
7*ar7Xh€|^ (Z.OOOrpi. 5 #1151) L T 
t£«K 100*i£ OiStt I (5 0»H^^3-^, 10 
•NEDTA* 2 5 nrtTris • HC1 (pH8.0)) C»8Sl/, 

200Wa>)8%0 ( 0. 2 SNaOII. 1 %SUS) <& llDi . 

J:<ift£Lfc»* *±C 5 #PfiScHLfc. 150 
cd 5 Mcttt* 'J *> i- <fc < L*±tc 

I 0 #ru1/ftSZL/c&* IS.OOOrp. . 5 $>IKK 4 TC 
?CDiS/0£<ft^ » fc Jtffl * fir L^ 
L/C. ^a©7*y-^/^aa*;t/A (1 : I 

£ Aa^fcL < K»L* ifi,fc (I2.000rp. % 
5 5> Tul ) L X \?t /c * ft * fir L ^ ^ * - 7' tc 1^ L . 
750 tit co x 9 J - £ # ^ -r v ^ * S -t * - £ ffl 
i»T J; < rftaL/c. iR^ySi^lS.OOOrp- . 5 »R3 



ifi^ L . ft <>> H /c tfc«S 0. 5 *fi CD 7 0 % X r7 J - . 
floi-f v ^ ^ 5 ffl V* T IS ta L /c 

a, ls.ooorp-. 5 »naoa'C*-cttB*Bi | RUfc. 

Z © D N A CDtta^a^^T WEteiS L. 
3 0p<OTEJSai?ffitC^fr7L/c. 7*^X5 KpJDB 
-AOII-HSA-A^^ t'AH22 0>»«telfttt ft* h ft h tl /c 
DNAauu£&aH%(fc&&tfllI«<JD. Xho I . 
Ecott I . Baail I . Sal I /<£<?) Ifttt * i* , 
*C«fc<3fclPBH$#fi;L. 1^*1^:77^^ yh 
*7^o-xyiU^ttSli*«l. * »J 7 * 'J ^7 5 K 

ACD^ai (-m 7 H) 
S0(-Le U ) l&lfe JiC^L/cUl-CD3 n - 5. 0 
«£CDfir»|/ASD(-Lcu) l5lfeUl«vQ L. 3 0 *C "C 2 B 
BHfi*JB««U* 00*.. A^2.0C«- 3 f;!$fiTl& 
5100. 1 5. 0 aiiOY P DtfJlfeOjUi^. C 
2 4 »#ru1 3 0 *C X. 00... ft<tb3. 0 Ctt * £ 
T*S!*L/c. !S5i8l^5,O0OrpB. 1 0 4 'C 
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©9 9%x*;-/u£;jd;L. rl£ C & 3 0 # M 

4 -ctcttaufc. ycni2,ooor P . . i o 5> r*n . 4 

XX&frL. tt««9£&fc. wOttfcSj* 100/r/ 
®1 X o-x * y ^(Loadin*) llflifft (5X2- 
>;^rn;/-/K 0.0025?* -f 0*7*/— 
2 %SDS. 0.025H Tri» - HC1 . 8%^ 
tJ-tro-;i/) CtSHIL. 1 0 £ ft S\ ft 

fty ;U (SDS-#'I7^'J ^7 5 k y ;u : 4 ~ 
20%fc£*jK* r /t'84 (13) X90 ( iSf £ > x 

1.0 <ff*)(mtti*n) ) cMi/t»nfifc, 

tfc*j!|l*ft*&ia<fi& (0.025H Tri3-HCl(pH8. 4 ) . 
0.192M ^ 'J *> y . 0. 1 %SDS ) 6 0 «A 

0£ftz£T6 0 ft TbT 'it -z>tz. mmx.'tkty^tz'?- 
•h 'i A (#^314.400) . h »J 7* 

>y4 ytt7 - <#*S21.500) , £&fft*fi* 
£ (#^331. 000) . t/<;i/r^ 

45.000) . ^^darffT^rsv (#TS66.2oo) . 

*X*'j7-t'B ( # &92. 500) (^"CBIO-RAD 
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- - -f »; 'J 7 y h • 7* ;u - frC ^ 0 & fe U s £ fc tt 

Sartorius -tr 5 K^^-^-O^T 

iFoi/l/O-^T^I/^ - (BIO-RAO it) tC # 
L fc . 7 a 9 - £ . 1 I# fiil > 9 J - ^ K « I, 
flfc* 5 tfltf 2 5«MTris-HC!(plU0.4) /2 0%> 

Kffiifift* Rtf20>^y-^^tt-0.3tt Tris 
-HC1 (pHtO.O) £ 2 5»rtTris-IICl(pH9. 4 ) / 
4 0««6 - 7 5 V - n - * T a y & 3? 0 l3MJi /£ K 
& * & L ^ U: £ * 7' o * ^ - k £ ?r I, A: . 
6 V«£UE*.» 1. 5 I* IBi fc 7 4^?- 
$3Jfit'7f 0 nflTris - HCI (pH 7. 5 ) 

/500-I1 NaC £ (TBS) ?8 7& 4* T 3 7 *C v I 1$ CH 
taO/i^ TBS/0. 05%Tween- 20 $ "T 5 RjI US *3 f 

)l>-f 5 y 4? fit* v ^>Hfc) £ 1 %-fe* 
7*y££*/TBST 2.000f&tCft*RL/C7?;?g 

4 0fl*rt>T^-/<-£££-eiiifclS*aL/c. 



/\"-£0.05%©Tween-20££'t;TBS(pll7. 5 (T- TBS ) 
T 5 »PuTlK2a LfcJ!)<£&i* U /c. 3 0) lift * t> o 

BIO- RAD *£&*) tlXfH ^tt'TBS-C 
3.000& K Lfci8« 4 0 *i * T £ £ 

&t i i*nnis!3Lfc. &ct-tbs x 5 aisaro 2 

^^ckO'TBSTS^riJIllyliyiCOctTtci^^U 
. SI0A'yK (HSA) Ol^lUtn-^aat 
7 0b«£ 1 0 n2 © / ^ / - ^ C iS A* U 

?S*£<!:TBS 50*£. 3 0 %'&&itfc% 3 0 *l£rft-tf 

7 EI IC jfc . Bi * . { A ) Ut S D S - # «J 7 * 'J 
ii/7 5 K >f !\>H%.\k$hO>'& 9 -7 • 7' »J »i 7 V 

h • 7" ;u - -c ^ a /c t © "C 3b *) % £M^#?I 
7-*-"cftii^«|-ci4 • 'AW $ n/c t h Ha 
vfl 7 ;u y 5 y £ $ V K *4 © IS .» T & 0 , ( B ) u 

x X 9 V 7* a v -r 4 ^ ^ it t » W t h iftl vil 7 



7 5 ^la^it,^$-LK t h mi vfl 7 ;u 7' $ v Jk 
:<577^> *✓ h 1* ^ £ft c U b o t h o 
X. tmtfMMt Lxm*>* ^I.13£! t h da y,V 7 
5 ytt«4«BHTait • #tfc t h it,!? 

^ 7' 5 y ^ £ £ ■ M f : 4 ^ -o \,> x 0) IS A *c ^ 5 . 
^ a W 1 1 . M m t7i ^. IF ffl t h ffa ^ 7 ;u 7' $ y A 
£ b h ifo y.'f A^ ^ !H » L felFffi b h tf a 

( l ) St±SL 

$ yAi4£|£2 ->;^7' n;;-/uti3 7cl, 

*lTSDSfca«Jtb/:fli:, S D S MM 2 « 
* & 3 0 X <D # .'J 7 * V 7 $ K a5 ffi ^) & V* >u C 
^ Jjn L . Lacraral U.K. ( 1 970) Na tu r c . 227 , 680 - G3S 

LT + **B ( 4h^?*d94.000) . 7 ;W $ 

y (^^ a 07. ooo) . *y\';u7*$y 
43.000) , Kraut (»?S30.000) . 

IMjr->^ybt^ - (#? £20.000) RCh* 
7n7^rs/ (^>?-!S 14.400) £ WiJB ^ 



-7 > - - v * } g 7 v v • y iu - sfe c <t o ® a tt 

SH* £fc £ ft o A: . t h vfl J: 0 ta 53 £ a fc iff IE 0 
ill « 7 iu ^ 5 v * « at t L T H W K iktt L . IS* £ 
Ccfc9»aS3*lfc7iU7 p 5 y t*<D»tttt*It« 

6*£8:lSi££iE£ t Hit Ml 7 
^Ait htfiaA^»S$Hfct r ifiL ft 7^7* 

I y tt. * ti&ttflE* SL, #*fi67.000 

( 2 ) a^M^tt 

[Native** /Ha$rv& ft) 

»HLfc£*t h.jn«7/ur 

* y A&P\Z*Ot £„ ; aifil I 2 

a< s d s £ ^ fc y * ^ i& jja u . sos^te ^ * 
£ . * -7 •> - . ■/ V y 7 y h -y^-SfefetCcfc^ 

IfiL M 7 ;u 7' 5 y £ *f Jfe <h L X m I* C 2fc«A L . 61 Ift 
H/3[£E# b Hfil«f 7iU7" 5 y A t ©«Sl*«iy 
;u-ea>*»*lt«Lfc. S D S £ fifcf fcHati »ey 
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7 ;u 7' 5 y A it . b HHMJiOtjUJSftfct r tfa 
vft7^7' $ y* y ^-ilsib^tt^^L/i. 
*$&££ 1 3 He jR-f . 

*1Ijata»ilcfttt % L K B )i 33 Aaphot i ne PAG 
plate pHEffl3. 5 - 9. 5 £ ffl l*. E & ® - * 7 
'UCS^TfT-**:. W1ttjSLa»i LT. Htt PI 
v-a - ; C-70'>7i^ (pI4.75,4.85K 
7X>) y (pl5.65) . Ml7;t/tQ7tM'U 
^ o b* y (7**pI5.9K 4 it a b* y ( 7" . pi 
6.45) . U^afy ( $ . pl7.3K $*?*o 
try (£•>•?. pI8.3)&tf*h?oAC (pi 10. 6) 
Ofc. «affl«*jE« t H ifiLrfl 7 /^7" 5 y 

A It. b h j||Lttft«&tt91£ tlfc b h Itttya7^7 r 5 
y * "5J 4* td P 1 4 . 9 OigA'V K £p[4.7.4.650) — 

c © *s m £ 5& 1 4 0 tc . 

&&fc£tft£* Ouchterlonv . S. Prog r . ft 1 1 er ev . 



6 (1962)30. T'ir o fc. fctfc!JR/t2/£ 
&£H£E;k?Jia£Sff£fT o fcflfc* 

7 'J U 7 y h • 0 fct&&©£fe£?T-> 
fc. ffl^fclfijfiLtf tt. CappelttJ; 0 Aflf:-)^ 
*" fit - t h ita ill 7 ;i/ -f s y fit 4 M & cf ji* ■ 7'j 
-XttJ;*)Ot+'K-t HAL Mf 7 * 7 5 yW4i«| 

6. fi*$85&£E#b Hfirfi7 ^7* $ y A & b h 

ft iff j; o t,iai* a/; b f ts7 ^7* $ y £ itst^ 
c»6Lfca»«*Rtf c a it I/tea t4 
K *? tt ^ ft 0 a l» tt h h tL « A* . is ^ £ # 

1 5"iac«r. 

( 4 ) 7 s y *««7 5 y fitjfig?q^g 
fiiaffl^i^ETS b h ibM 7 /^7' $ y A 100h£ 
7.Tv 4 K • aM 4- ■yxri.tiaSSiflltt*/ 
o-r-f y-y-^x y ^-477ltc cfc f3 v l^ito^i 
*7/uctt-,T7 5 y HSM©jfeS*fT-»fc. -e 

AapcfcOs 3 2§gcDCln£T7 5y6Sr^; j S^PI 
tTCHSOftSt Hfc«|7^^S VCD 



r 5 y *aA^ 3 2 511 T07 ^ y fi^KJfli^ 
^:C-ijcLTc^/c. 7 5 y *««7 1 y isaa>igiR 
J; 0 . JB I* 1 & & Da & « *p ti < i <> 9 3 % ti 7 $ 
y 3fc«87 ^ y H*«**.,T^ ft C 

©*s**^u. T-Tt±tt7v -b v y y ^cc<t 
fi*HkBit£feI»b Hfc ffl 7 ^ y S y A 7 $y 

*iS{|¥! 7 5 y «K?IjUAsp-Ala-His-Lys Scr-Clu- 
t 0 

Va I -Ala-Hi s-Arg-Phe*Ly s-Asp- Leu -Cly-Clu-GIu- 
1 0 

Asn-Phe-Lys- A la- Leu- Val -Leu- lie- Ala-Phc-A la- 
] 0 

C I n - Ty r - Leu - G ! n 
( 5 ) HPLCii fl) >3*J] 

pA^.>;yi,x a 93 130A -b u - ■> 9 y > 

^ T ^£{$Jfl Aqua pore BP- 300 J) 7 J* (2.1 
oal.O X30m) CJ:^T#ja*fT-»fc..*7Att, 

0. 1 % h l ) 7;^oftBtTJi(ttlT^, igSH 
0 ?3 iiJ ti . 0. l % V v 7 ;u ^- o ft k * ^ o 7 -t h 
- 1^ V /u o « BE 4g/E * rjfe c J; ^ x If -» . iBK 



£j fid It. 7 -b h ~ h ij a K 0 h 100 % £ T 
.fc-sttf-sfc. C©HF®iSatt 200 /r/ /.in 

y A ©ttt* tr- 2 i Ltil £ *u tn« 

* S> tt 5S 3 tifc b HH vfl 7 ^ 7' $ y © b* - ? £: 1> 
? AiTOatt^rel&CF b'- ? ©#C*?^TH»J 

y©i£ffl*7i.±T©¥£Hi* *-»fc<H — 
£©tt**'Bl &®£kT. a tit. h Ha 

nh«**b v urn 7 i y tm&m&iE'ft* 
nmw r n^y i yA&©?K&ft©j&fa* ? a ? o 
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[ zs <t Y a * C/7 '< 9 4 Y 9 Y # =? V < — } 
IS* il & o 7 ^77^-!SStL*r^a53 
ft SJr it S3SCL-6A. LC-6A •> V — X •> ^ f i» 4 tt ffl ^ * 
XaE«8I&»H5)H»»ffl^4 Kn*->7/** 
-f h * 7 i.TAPS-020810 ( 7. 5 ma I . D x 1 0 en ) K 

J; ot#«* It-**:. 7SdJli. 10-M y»tt»i« 
/0.05%7 ^{fc* MI«)lA^0.3H V vffiffiili 

&/o.os%7 ->wb t h »j $j.^©ai**HKflK* 

3 0»HT»iaSHfrS-k*5Cif-»fc. c©«*©« 

#«5'&£0EAE-Sepharose CL- 6B7! 3 KB U 6 0 € - 

6 o Httfuoasrara***: <> ©fcffl^fc. « 

{fti'liE^b h ifiL v/l 7 ^7' 5 yA0tf-*©ffliii 

i*un«ii.5#-c * *) . *©8as«*H«* bhiiatfl 
jt*)ttH**ifcb h ib a 7 n/ y s y © » as ■* na t 

t h tfi iff 7 >u y 5 y A it . b h fa iff ft & © t> © £ 
B M T ft * -» fc . 



C ©*£££& 1 7 H C « 1" • H + A tl IS»"S *S ft 

tu 7* 5 y © /> 4 f a + *> 7 a' M h £ o ^ h ^ 
7<f-©t£££**f. 

fiJtJLL. ?F^b Hfil-yf 7/1/7' $ y AcDIIA$tt,• 
jro-y©*^'J-:=.y^ ( 31 8 El ) 
£7St h itivff 7 % y AcDHA*^C 9 a - y 
0 t" ^ - ,7 /x 4 -f ij ^- -f hp- - > 3 ycj;5^^ *i 
y /©fc«>#BCL0NTECIIt£© AgtilS*^ 9 
£ LTttfifc* b ^ ffcOKA v'-f -f - * 

JUUfc. A«Ul'ffllft;L'*7 r IS Y1090 

*»££LTS»$** i^Hf£lft7--7-^2t5. & 

DHA£/V'fvy74)l'9 — ( Anershamfillybo- 

/c&nSt^yy^^^^^^KSltfi ( its it ss i o' 

cp. / « ) «rn-^Htlll^X^J-->^ 
L/C CBenton&O'Oavis Science 180-182 
(1977) ) . Z G> 3 fl © 7" o - 7* « ft * Lawn £ 
(Nucleic Acids Res JL . 6103 - 61 U (198 1) ] CC 



£ o T »S 4 *lfc b h IfiL /ft 7 ^7' 5 ycDNA^K^lJ 
0^5' »HK«tt (H«M»fc© ATC 3 K y 
i*) 1 23intt K ±iftA«& ATC3 V* y © fill 

*3SO/f*^-y3 Ky-T tt*3BATCJ;»)9« 
0(7)7 % y itt d ^ •> y*a-K T*SB») * * L* 
fcOXIISA- 1 ) . 248#B©^ f J •> y**6 2604fr 
0CDo-<->y^3-K-rS(>O (HSA - 2 ) . tttf 
rC 576 S 5 © /< 'J y ^ 6 * ^ # * *> n, 5fc OSi 585 -ft 
gCDa^f ->y*3-K-rSia*i:*<tCtt< 6 ? 

(HSA- 3) iHliSJItfei. :n^7'o-7' 

0 8aSJi|*y,9Ht:St. :07'a-7'o^iJ( 
S D N a •> y * * -f - c *) <t ^ . *g & ii 

* ffl t*"C it -» fc. HSA-2THtt©'>* r *n*£i*. 
^Lfc 200(00 Jtsill^ a - >0 7 "6 4 MO 9 a - 
y**&DNA*iB« ( Blaltner h Science 202 . 
1279- 1284(1978) ) cn^EcoB! Ti^tl, 

m <fc«9 © * 4 >* ~ y 7' a v h Z HSA - 2 r o - 7' i 
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^ < 7' % ) 9' 4 X $ ■£ tz C Sou t he r n , J . Mo 1 . B i o 1 . 

503 - 517 (1975) ) . a^H'U'U;77^ 
/ y httS^O^o-y^&llbH** t. 8Kb, 
1.4 Kb. 1. 3 Kb©g$ -C h -7 fc. C 0 i 3 I. 8 Kb 
<!:1. 3Kb0g$O77^y X h«pUC 19*< £ ^ - 
K*7':7D-~y^Lfc. + ^ o - y £ 

HSA- 1 i HSA-3^^^/D-7'iLT3Di 
— /\ 4 -f <J -fe" — •> 9 y ( G r u n s t e i n & <fc t>' 
Nogness Proc. Natl. Acad. Sci . USA 3961-3965 
(1975)) CJi^^'l-yLfc. HS A — 

30^tC/N^7''J^^X*-r-5^D-y>l g til (HSA 

I - A ) *< » ft *l fc . :®^o-y(0^jlDNA 

wf>t*saK«fcEffl'<**-!ii3»pi8 

»pl9 RF-DNA _LtCf£ /^ftt">?ntf 
K^ — 3*->a (Sanger, P. .Nickien.S.fc 

<fc t/Coulson. A. R. Proc. Natl. Acad. Sci.OSA 74. 
5463 - 5467(1977)) Hcfc9fi£fiiI?fl£ifeSLfc. 

HSA- 2 £7* a-7** U T If o /c * g U 1 £ a 
-V0 7 , 7-^A^ , j^U , -i'9 X £ l> T 
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OC^T HSA - 1 £ 7* a - 7' <!: t T ISO' 7* 7 - £ ^ 

4 7' 'J 4 - > 9 y $ \y i fia © pb ti © •> ^ 

t^$U^°-^i g 1 1 1 (HSA - Q ) £ 'fttz. 
Z ft^£ 7 r -•>' D N A^iaatEcoR I rgftftK 
o ^ X HSA- Uro-yiLTffll^f-y/N 
4 7 V 4 -tr- > 5 y %'if ^ 1.25Kb© 7 5 ? / V 
V (HSA — D ) ^m-^iAO'^U'tK 

^ff^ + ^-U-'>9 ^ £ T & 
SL/:. HSA- D HSA- 3 m -^i ttSJftL 
tLfr->tz. Z ©*S£ HSA- 0 ti* fl/*"* ^;^*5S 
H«3-Kt«»»«Xi HSA 1 - A t* t > KH"fS 
7 ;u 7" 3 y © 7 5 y * « ffl * a - K t * SB 5* £ 4: 
£ * £ £ C 304 ^ @ © -b ') ^ $ 3 - F t 4 3 K y 
(TCA) *<B!2R*|ita KV©*A-/ua Yv 
TCAtJijtLt^Ki^bA^/:. C © 2 

j?S8Gi3 3b N £*>^£<fcTC HSA I - A i HSA Q CD 



2OC0DNA£i|53&{&tS ( 01 *_ tf Xba I * Ps t 

i h) -cwwrua^tcKts^-rnwri/^^^ 

^ r * K P ? a en © t&& L t h AL M 7 ;u 7* 3 
yOfBHrt^V'^Ka^aia-KT* -5 cDNA 

& 3£ ft H 2 . T 5 * 3 KFUC-HSA-CHOft 33 (%10E?I) 
;MBB7 A/* 'J ft * 7. 7 r * — -te" (phoA) © •> 
ju*<7* K<fciE*fc h da M7^y 3 y A*<51 

^U/;;^a-;2$3- KtiDNA^^^r? 

X 3 KpUC-phoA-HSA-A£jfc<Dtt£ LTSIi&Lfc. 
t h jfFcDNA 7 4 7' 7 U <r - ft* 6 ffi tz IISAcDNA£ 

4t^o-y i i til (HSA - Q ) ^ fcEcoR I <fc Xba I 

£pl)C 19/ 7 X5 K©EcoR I t Xba I <!:© ~ ffiffi 
ft ft© -3 ^^a©77^> y F<t T40NA 'J A' 
-■if*flI^TttAS-»tffllfliLr7X 3 KpUC-HSA- 

C © 7' 7 X 3 K ^ £ Aha 01 t Sa! 1 © ~ ffitfift 

K**)&r*/h$n#©77?'y * * « as l * . 

C©77^> y Mi /£ E & fc Hh W 7 /u 7* 3 y 



A*y/<?ftCD12#@© LysA-^ 356^*5 S © 
ThrST*a-K1-*. & 3B E ^ fc h ifiL » 7 ;u 7' 
3 yA^yA^s^TS^SS^^-Friifl 
lE?«tl»tifc»i:5 ' «jn*g h§** d n ak 

7 iU * >J It 49 * 7 r ^— fc'Oi/^tA/^/r K * 
3-Kt«DNAfiWiB4tS«Ai»: Hpa Q 

a 2; cia 1 1» % gj k cfc -*r*fer *tt»*«KM 

C C$ 5 ' »«CiffL*SfiI?ltt HHlV»7;U7 r 3 

yA^y/<^H©i*@co73>'fa[As p^<b 
1 1 Si ©7 3 J tt Phe^a- Kt*K5«*ffL 
C ©7 D N AEMCT 4 * 

n^Uif K*t-f*ftRIS*T5 # a 4 'J 
^ffif ft $ -ttfc © <fc v pUC-HSA-EX^ ^± Aha 

10 / saii-ffirfiftfti*&&Ls $^:tii: 
^(5lO)7;i/f j f-^ o-^y^^^^-co{^ 
Sefttt ^> ©© — "7pAT 153(A»ersha.it53 > Twigg, 
A . J . fi. Cf Sherra 1 1 , O.Nature283 216 -218. 1980) 
© Clal / SaU©r.!£ffiftft(B-?5*3£77 
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0 itfl^rn * KpAT-HSA-CX£ft A:. 

K ± T IE # t Ht « 7 ^ ^ I V A © 

^:-Ft4DNAK?SA^«AS/i. pAT-HSA- 
CXfcEcoR 1 / Xba I t ~ £?8<fc I* b HfciS 
7 A/7 $ V A OAspl — Phe356£ "3 - Kt4 DN A 

— # HSA-A© * n*#* •>A'£ttfll£ 3 - KT 5 
cDNA t* * t h ffFcDNA? -I — 6 ft ^ o 

— y A gtlKHSA I -A>* &«.*cDNAEW©»AS 

5 * $ K©EcoR I * << y tzWXt Z Z ttZ**)® 
IftiL 7" 7 X $ KpUC-HSA- \ <plZ?v-~y'?'lstz. 
Z*l& 9 IIS A - A 0 358$ 9 (07 W fi5 L eu^ * 
/utf* ->n/;fe33© 585tgOLeu*3-KL, $ 
3 ' fflOl^£fllR-pIiiS6 2^^U^^K^^L- 
Xba I /Hindi O-ffirH^ISl^iraKUfc. C *l * 
pAT-HSA-CX* 0 ftfcEcoft I / Xba I " £#Hfc&& 
tfpUC !8©EcoR I /Hind ID rffiffiftl^© "5 ^ * § 
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« 7 7 <?' S V I- t fc-tf TT4DNA 'J - C <fc *? ill 
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V> In 




Asp Ala His Lys Ser Glu VaL Ala His Arg Phe Lys Asp Leu Cly Glu Glu asn Phe Lys Ala Leu Val Leu lie 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT CCA. 



Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 



Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 



Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT CAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 



Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCG CAA CTC CTT TTC TTT GCT AAA AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT CCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Cly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC ACT CTC CAA AAA TTT GGA GAA AGA GCT TTC AAA GCA TGG GCA GTA GCT CGC CTG AGC CAG AGA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TGT GCT CAT CAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAA GAT TCG ATC TCC ACT AAA CTG 

300 

Lvs Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys lie Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTC GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT GAT TTT GTT GAA ACT AAG GAT GTT TGC AAA A AC TAT GCT GAG GCA AAG GAT GTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA CAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAC 

450 

Val Ser Arg Asn Leu Gly Lys Val Cly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
GTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
CAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA 

SOO 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA CAT ATA TGC ACA CTT TCT GAG AAG CAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT CCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TGC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 
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